A Quick Glance at Digital Watermarking in PACS by Syifak Izhar, Hisham et al.
 	
		
			 		 

 				   !"#$%&'()$*(+,#-#+('.(+*/0(/%#)-#)1 2334#5(%678(/9#:8(0;3#("<28"#)=#*>;?(:)#@A8BC(#)D($"'+4A52A0E"+*/34:+*0:()B3A5+>(/*F)-#)**/#)-;G)#H*/:#+#@('(4:#(1(8()-;=*I"8/(4(J")K(7(%;LMNOOP"()+();1(8()-;@('(4:#(QRSTUVWXUQYA>(B(4:1 23#:":*B>#B*'4(+8A:E#+(':()B$'#)#$('B*E(/+0*)+:-'AI('4Z6+(I'*+A8*'E+8*$'#)#$('E/A5*::#A)(':BA#)-B#(-)A:#:()B:0AA+8*)+8*+/():0#::#A)E/A$*::()B:+A/(-*A50*B#$('#0(-*:Z3#)$*1 238()B'*:+8A":()B:A5$/"$#('B(+(#)0*B#$(';:*$"/#+4()B("+8*)+#$(+#A)0*+8AB#::**)(:H*/4#0EA/+()+#)1 23Z,#-#+('>(+*/0(/%#)-#:(5#*'B+8(+/*$*#H*:0()4(+*)+#A):()B($+#H*'4B*H*'AE*B#)/*:*(/$8*:'(+*'4Z9A>*H*/;A)'4('#+'*A5+8*08(BI**)+*:+*B#)1 23ZJ8#:E(E*/:"/H*4:()B/*H#*>::A0*/*:*(/$8*:(IA"+B#-#+('>(+*/0(/%#)-#)1 23ZJ8#:E(E*/(':AE/AH#B*::A0*5"+"/*E*/:E*$+#H*+A>(/B:+8*#0E/AH*0*)+A5(EE'#$(+#A)#)1 23Z[\]^_`abc.(+*/0(/%#)-d1 23d@*B#$('60(-*d,62e@d3*$"/#+4fghijUVklmXUnkjQ1#$+"/*(/$8#H#)-()B$A00")#$(+#A):4:+*0o1 23p#:(>A/%5'A><#)+*-/(+*B:4:+*05A/0()(-#)-0*B#$('#0(-*()B/*'(+*BB(+(Z6+#:B*:#-)*B+A:+/*(0'#)*AE*/(+#A):+8/A"-8A"++8*>8A'*E(+#*)+$(/*B*'#H*/4E/A$*::qrZ6+#::**)(:(I#-8*'E+8*$'#)#$('E/A5*::#A)(':BA#)-B#(-)A:#:()B:0AA+8*)+8*+/():0#::#A)E/A$*::()B:+A/(-*A50*B#$('#0(-*:qLrZ1 23>(:A/#-#)('4B*H*'AE*B5A//(B#A'A-4:*/H#$*:AH*/LO4*(/:(-A+A$(E+"/*B#-#+('0*B#$('#0(-*:/(+8*/+8()#)5#'0<I(:*B0*B#(Z1 23+/():0#+:0*B#$('#0(-*:":#)-+8*:+()B(/B)(0*B,62e@oB#-#+('#0(-#)-()B$A00")#$(+#A):#)0*B#$#)*pZ@AH#)->#+8+8*+*$8)A'A-4A51 23;>#+8+8*/(E#BB*H*'AE0*)+A5I#A0*B#$('*)-#)**/#)-;B#-#+('#0(-*:>(+*/0(/%#)-8(:I**)I*$A0#)-#)$/*(:#)-'4#0EA/+()+()B#)+8*$A)$*/)A5E/A5*::#A)(':#)8A:E#+(':()B$'#)#$('*)H#/A)0*)+Z B#-#+('>(+*/0(/%#)-:4:+*0$A):#B*/*B(:(:A'"+#A)5A/E/*:*/H*+8*#)+*-/#+4;$A)5#B*)+#('#+4()B+8*("+8*)+#$#+4A5B#-#+('0*B#(ZJ8*B*0()B5A/+8*("+8*)+#$(+#A)0*+8AB:A5B#-#+('0*B#(I*$A0*::#-)#5#$()+#::"*#)A/B*/+A*):"/*+8(+>A/%8(H*)A+I**)+(0E*/*B>#+8;*:E*$#('45A/$/"$#('B(+((:0*B#$('#0(-*:ZsghtRuvQ E#$+"/*(/$8#H#)-()B$A00")#$(+#A):4:+*0o1 23p$A):#:+:A5#0(-*()BB(+(($w"#:#+#A);:+A/(-*;()BB#:E'(4:"I:4:+*0:#)+*-/(+*BI4B#-#+(')*+>A/%:()B(EE'#$(+#A):A5+>(/*qNrZ6+#:(:4:+*05A/+8*+/():0#::#A)()B:+A/(-*A50*B#$('#0(-*:Z6)(1 23;+8*B#-#+('#0(-#)-0AB('#+#*::"$8(:2J;@K6;G3;2K(:>*'(:+8*#/(/$8#H*:()BB#:E'(4>A/%:+(+#A):(/*$A))*$+*BI4H(/#A":B#-#+(')*+>A/%:qx;yrZ1 238(BI**)B*H*'AE*B#)+8*'(+*z{O:;()B(5+*/B*H*'AE#)-5A/LO4*(/:;#+I*$A0*:>#B*'4(BAE+*B#)$'#)#$('B*E(/+0*)+:()B8A:E#+(':Z -*)*/#$1 23#)5/(:+/"$+"/*(:B*:$/#I*BI4qNr$A):#:+A5E(+#*)+B(+(:*/H*/:;#0(-#)-0AB('#+#*:;1 23$A)+/A'*/:>#+8B(+(I(:*()B(/$8#H*()B(':AB#:E'(4>A/%:+(+#A):$A))*$+*BI4$A00")#$(+#A))*+>A/%:(::8A>)#)D#-ZZ EE'#$(+#A):*/H*/:(/*>8*/*#0(-*:()BB(+((/**|+/($+*B5/A0+8*1 23(/$8#H*5A/H(/#A":":(-*:Z $w"#:#+#A)-(+*>(4($+:(:(I"55*/I*+>**)#0(-#)-0AB('#+#*:()B+8*1 23$A)+/A'*/:Z6+:+(:%:(/*:"$8(:($w"#/#)-#0(-*5/A0+8*#0(-#)-0AB('#+#*:;$A)H*/+#)-+8*B(+(5/A00()"5($+"/*/:E*$#5#$(+#A):+A,62e@B(+(5A/0(+:()B5A/>(/B#)-+8*#0(-*+A1 23$A)+/A'*/A/B#:E'(4>A/%:+(+#A):Ze+8*/+(:%::"$8(:#0(-*E/*<E/A$*::#)-;$A0E/*::#A)()BB(+(:*$"/#+4(/*(':AE*/5A/0*B8*/*Z1 23$A)+/A'*/:()B(/$8#H*:*/H*/:8(H*0A/*$A0E'#$(+*B5")$+#A)::"$8(:#0(-*/*$*#H#)-;#0(-*:+($%#)-;#0(-*/A"+#)-;#0(-*(/$8#H#)-;1 23B(+(I(:*"EB(+#)-()BK63#)+*/5($#)-Z3+(/+#)-(IA"+O4*(/:(-A;1 23>(:0"$8B#:$"::*B#):$#*)+#5#$0**+#)-:qyrZK*5/*:8*/$A"/:*:A)1 23>*/*A5*/*B#)+8*())"('0**+#)-:A5+8*K(B#A'A-#$('3A$#*+4A5YA/+8 0*/#$(oK3Y pZ}(/#A":0()"5($+"/*/:A/-()#7*B:E*$#('E/#H(+*>A/%:8AE:I4(EE'#$(+#A):E*$#('#:+:Z9A>*H*/;+8**0E8(:#:A5:"$8+/(#)#)->(:A)8A>+A/*+/#*H*#0(-*:()B/*EA/+:()BB#:E'(4+8*0A)+8*/*H#*>>A/%:+(+#A):()B8A>+A":*+8*+AA':#)+8*>A/%:+(+#A):+A*)8()$*#0(-*#)+*/E/*+(+#A)q~rZ@()4$'#)#$('E/A5*::#A)(':$A)$*/)(IA"++8*B(+(:*$"/#+4#)+8*:4:+*0Z
 	
	 		  !"!#$%&& &'()*+,&-.&/012&345(6&67897:,:;5&4:<&<4;4&=>7?&3@&A*4:)&B%CCDE&BF84),&67*+;,5@G&H(,?&I&J45:(K&%C-CE&LMNOPPQRPSTUSQPTUVSWXYZSH4?&4:<&[\7*&B%CC]E&\4<&84<,&4&5*+^,@&487:)&6>(:(64>&9+7=,55(7:4>5&437*;&;\,&9+73>,8&;\,@&,:67*:;,+,<&?\,:&*5(:)&/012&5@5;,8.&0&=,?&,_489>,5&7=&(55*,5&=+,`*,:;>@&+4(5,<&3@&;\,8&4+,&437*;&;\,&5,6*+(;@&7=&(84),5&(:&;\,&5@5;,8.&a\,&9+7=,55(7:4>5&?,+,&67:6,+:&437*;&;\,&466,55&7=&;\,&(84),&4:<&<4;4K&;\,&+7*;,&;\4;&5\7*><&3,&;4b,:&3@&(84),5&?\,:&;+4:5=,++(:)&;7&4:7;\,+&?7+b5;4;(7:K&,_;,+:4>&7+&9+(^4;,&+4<(7>7)(5;K&4:<&87<(=(,<&(84),5&?\(6\&67*><&:7;&3,&+,4<.&2(:6,&;\,&(84),5&?(>&3,&(^,?,<&(:&^4+(7*5&?7+b5;4;(7:5K&5*6\&45&/012&H43K&F84),&H43K&A,4>;\&1>(:(6&4:<&c4<(7>7)(5;K&;\*5K&;\,&9755(3(>(;@&;7&3,&87<(=(,<&4:<&4;46b,<&3@&4:@37<@&(5&`*(;,&\()\.&F:&5\7+;&?7+<5K&;\,&5;43(>(;@&7=&;\,&5@5;,8&45&?,>&45&5,6*+(;@&4:<&9+(^46@&7=&;\,&defghifjklmefelnhohlemmhmlpqiphoiklrstu&a\,&/012&(:^7>^,5&(:;,)+4;(7:&7=&-C5&;7&-CC5&7=&67897:,:;5K&(:6>*<(:)&4>&(84)(:)&87<4>(;(,5&4:<&7;\,+&(:=7+84;(7:&5@5;,85&5*6\&45&cF2&7+&AF2&vwx.&y^,:&;\7*)\&;\,&5@5;,8&(5&9+7^,:&45&54=,&;7&3,&*5,<&;7&\4:<>,&(897+;4:;&<4;4&(:&8,<(64>&(84),5K&?4;,+84+b(:)&(5&3,(:)&54(<&45&7:,&7=&;\,&8,;\7<&;7&67:;+7>&;\,&5,6*+(;@K&)(^,&4*;\,:;(6(;@&4:<&<,;,6;&4:@&;489,+.&zMNO{|VRS}|~R{|TUVSTUSWXYZS'7:;4:(&,;&4>.&B%C-CE&<,56+(3,<&/012&(:&4&\(,+4+6\(64>&84::,+.&&a\,&\(,+4+6\(64>&5;+*6;*+,&64:&3,&^(,?,<&45&4&9@+48(<&?(;\&\759(;4>5&4;&(;5&37;78&4:<&;\,&/012&4;&(;5&;79.&F84),5&4+,&46`*(+,<&(:&4&\759(;4>&4:<&4+,&(88,<(4;,>@&5;7+,<&(:&(;5&/012.&a\,&(84),5&4+,&=7+?4+<,<&;7&4&5*9,+(7+&/012&4:<&+,84(:&(:&;\(5&5@5;,8&=7+&5,^,+4>&\7*+5&4:<&<*+(:)&;\(5&;(8,&&;\,&&(:;,)+(;@&&7=&&;\,&&(84),5&&(5&&:7;&&4>?4@5&&5;+(6;>@&&9+7;,6;,<.&&a\,&(84),5&4+,&;\,:&=7+?4+<,<&;7&;\,&\(,+4+6\(64>@&5*9,+(7+&/012K&*:;(>&;\,@&+,46\&;\,&;79/012.&a\,&;79/012&?(>&9,+84:,:;>@&5;7+,&;\,&(84),5&4>7:)&?(;\&;\,(+&\45\&5():4;*+,5K&,:6+@9;,<&*5(:)&;\,&9+(^4;,&b,@&7=&;\,&/012&4<8(:(5;+4;7+.&F:&7+<,+&;7&(89>,8,:;&?4;,+84+b(:)&(:&/012K&(;&?45&&9+7975,<&&3@&&'7:;4:(&&,;&&4>.&&B%C-CE&&;\4;&&;\,&(84),5&&4+,&&?4;,+84+b,<&&4=;,+&&;\,@&&?,+,&&46`*(+,<&&3@&&;\,&&(84)(:)&87<4>(;(,5.&0*;\,:;(64;(7:&7=&;\,&(84),5&64:&3,&9,+=7+8,<&4;&,^,+@&>,^,>&7=&;\,&\(,+4+6\@&=+78&37;78&;7&;79&4:<&^(6,&^,+54.&147&,;&4>.&B%CC%E&\4<&9+7975,<&;\,&<()(;4>&,:^,>79,&ByE&67:6,9;&?\(6\&(5&5(8(>4+&;7&?4;,+84+b(:).&a\(5&67:6,9;&(5&=7+&,:5*+(:)&<4;4&(:;,)+(;@K&4*;\,:;(6(;@&4:<&9+(^46@&<*+(:)&(84),&;+4:58(55(7:5.&y&67:5(5;5&7=&<()(;4>&5():4;*+,&B2E&7=&;\,&(84),&4:<&5,>,6;,<&(:=7+84;(7:&=+78&;\,&F1&(84),&\,4<,+K&64:&3,&,83,<<,<&(:&;\,&346b)+7*:<&4+,4&7=&;\,&(84),&45&4:&(:^(5(3>,&9,+84:,:;&?4;,+84+b.&&147&,;&4>.&B%CC%E&<,^,>79,<&4&8,;\7<&;7&),:,+4;,&y&4:<&,83,<&(;&(:&84887)+48&4:<&c&5,6;(7:4>&(84),5.&2&(5&4&847+&499>(64;(7:&7=&9*3>(6b,@&6+@9;7)+49\@.&y&(:6>*<,5&;\,&2&7=&;\,&(84),&45&?,>&45&<,67<,<&94;(,:;&(:=7+84;(7:&=+78&;\,&F1&gehlhemhoulhlpqiphdflqllgklfeflkqhqihlpeilkhejlelhkkehlldkldefghiflgiqoefgqilgilkplelnelfefliqlqihlqfholfeilfhlgifhimhmlohpgdghiflpeilqdhijlfhlkhehmlhkkehulhllhfqmlpeilhlohedhmleklelhihoelhfqmlfql455*+,&<4;4&5,6*+(;@&=7+&6788*:(64;(7:&7=&8,<(64>&(84),5&7^,+&9*3>(6&:,;?7+b5&vx.&a\,&<(54<^4:;4),&7=&;\(5&8,;\7<&(5&;(8,&67:5*8(:)&4:<&1/(:;,:5(^,&9+76,55.&0>)7+(;\8&79;(8(4;(7:&4:<&+,^489&7=&;\,&y&8,;\7<&4+,&:,,<,<&(:&7+<,+&;7&59,,<&*9&;\,&?\7>,&9+76,55&=7+&+,4>;(8,&(84),&;+4:58(55(7:.&a\,&8,;\7<&3@&147&,;&4>.&B%CC%E&64:&7:>@&<,;,6;&(=&4:@&9(_,>&7+&4:@&3(;&(:&;\,&<4;4&5;+,48&\4<&3,,:&4>;,+,<K&3*;&:7;&;\,&,_46;&>764;(7:K&?\(6\&9(_,>B5E&7+&3(;B5EK&?\(6\&\45&3,,:&6789+78(5,<.&F:&5*884+@K&147&,;&4>.&B%CC%E&499+746\&(5&;\4;&7:6,&;\,&c2&<,;,+8(:,5&;\,&(84),<4;4&\4<&3,,:&4>;,+,<K&(;&?(>&<(564+<&;\,&(84),K&:7;(=@&4:<&4>,+;&;\,&22K&4:<&+,`*,5;&;\,&(:=7+84;(7:&;7&3,&+,;+4:58(;,<.&F89+7^(:)&;\(5&8,;\7<K&A*4:)&B%CCDE&\4<&4>57&9+7975,<&4:&(84),&5,6*+(;@&5@5;,8&345,<&7:&;\,&<()(;4>&,:^,>79,&ByE&67:6,9;.&a\,&8,;\7<&499>(,5&;7&37;\&;\,&5,:<,+&4:<&+,6,(^,+&5(<,5.&a\,&5,:<,+&5(<,&67:5(5;5&7=&;\,&=7>7?(:)&=7*+&5;,95G&
 	
	 		  !"!#$`abacde_fce^agab_`hedagic^e_bebjceklmnoeg_bcp_heqdaigebjce_qbj]fabhedcfrcfsdetqu`avewcheaidbc_^e]xebjceai^ara^q_`eqdcfsdewchyezjcicrcfe_efc\]bceqdcfeicc^deb]ercfaxhebjce]fagaie_qbjcibavabhe]feaibcgfabhe]xe_iea\_gc{e+&/-U>-39&2+5&<-&*+:-&91&98-&3H39-*&+>981/49H&+5:&45&9843&2+3-|&98-&ZKCJ&3-2>/49H&3-/@-/F&78-&ZKCJ&3-2>/49H&3-/@-/&43&98-&15?H&15-&98+9&8+3&98-&./4@+9-&=-H&O8428&43&>3-:&91&-A9/+29&+5:&:-2/H.9&98-&BL&-*<-::-:&45&98-&4*+,-F&78-&O+9-/*+/=45,&328-*-&./1.13-:&<H&7+5&-9&+?F&WRS}}Y&8+:&+?31&+..?4-:&.><?42&=-H3&45&493&O+9-/*+/=45,&-*<-::45,F&78-&328-*-&43&+&;>?H&/-@-/34<?-|&:>+?0?+H-/&O+9-/*+/=45,&328-*-&O498&9+*.-/&:-9-29415&2+.+<4?49H&;1/&*-:42+?&4*+,-3F&78-&328-*-&O+3&9-39-:&>345,&*-:42+?&*1:+?494-3&3>28&+3&EI)|&C7|&~J&+5:&0/+H&4*+,-3&45&B)CDE&;1/*+9F&78-&/-3>?93&381O&98+9&98-&328-*-&43&+<?-&91&-53>/-&4*+,-&+>98-594249H&+5:&459-,/49H|&+5:&91&?12+9-&9+*.-/-:&/-,4153&45&98-&4*+,-3F&78-&/-@-/34<?-&O+9-/*+/=45,&+?,1/498*&>3-:&45&9843&328-*-&43&+:+.9-:&;/1*&98-&*-981:&./1.13-:&<H&C1+9/4->A&-9&+?F&WRSSSY&<>9&O498&*1:4;42+94153&O8428&452?>:-&.><?420=-H&2/H.91,/+.8H&+5:&+&9+*.-/&:-9-29415&+5:&?12+?4T+9415&;-+9>/-F&)9&8+3&+&*>?940?+H-/&O+9-/*+/=45,&+../1+28&91&452/-+3-&98-&:+9+084:45,&2+.+249HF&78-&./1.13-:&O+9-/*+/=45,&328-*-&-5+<?-3&15?H&+>981/4T-:&.-fd]iic`eb]e_vvcddebjcet_bacibsde*-:42+?&4*+,-3F& &[4,>/-&RF&-5-/42&ZKCJ&21*.15-593&+5:&493&:+9+&;?1O&WV>+5,|&RSSXYF&7+5&-9&+?F&WRS}}Y&8+:&+?31&./1.13-:&98-&4*.?-*-59+9415&1;&98-&328-*-&45&+&ZKCJ&<+3-:&15&98-&4*+,-&3-2>/49H&3H39-*&./1.13-:&<H&V>+5,&WRSSXYF&)5&9843&4*.?-*-59+9415|&98-&-52/H.9415&+5:&:-2/H.9415&1;&98-&O+9-/*+/=&43&:15-&<H&98-&3-5:-/&+5:&98-&/-2-4@-/&+3&381O5&45&[4,F&%F&&&
 	
	 		  !"!#$
 	
	 		  !"!#$%&& &'()*+,&-.&/0,&1+23,44&25&678,+97+:&,9;,<<(=)&6(>&;,&<2=,&*4(=)&?@AB&(=&80,&7*80,=8(378(2=&4,+C,+&DE2*+3,F&G(,6H&IJKKL&MNOPQRQSTUVTSWVTXRYZTUB>802*)0&80,+,&7+,&97=[&+,4,7+30,4&52+&9,<(37>&(97),4&(=&+,3,=8&[,7+4&\K]&^&K_`&,41,3(7>[&52+&aAbcd&(97),4&(=&eBbE&\K]H&K-`H&;*8&80,+,&7+,&C,+[&>(8>,&8078&07<&;,,=&8,48,<&(=&eBbE.&G(,6&DIJKKL&074&1+2124,<&80,&430,9,460(30&7+,&4*1,+(2+&(=&8,+94&25&37173(8[H&eEfgH&>237>(h78(2=&733*+73[H&+,32C,+[&i*7>(8[&7=<&4(91>(3(8[&60,=&;,(=)&32917+,<&82&,j(48,<&9,802<4&60(30&6,+,&8,48,<&(=&eBbE.&k26,C,+H&80,&>(9(878(2=&(4&g^/Gg&7=<&/BGGcgl/BGGcg^gE&6,+,&<,C,>21,<&41,3(5(37>[&52+&*>8+742*=<&(97),4.&g^/Gg&7=<&/BGGcgl/BGGcg^gE&9*48&;,&711>(,<&7=<&8,48,<&82&(97),4&5+29&280,+&92<7>(8(,4&4*30&74&97)=,8(3&+,42=7=3,&(97)(=)&DdgALH&3291*8,<&8292)+710[&Db/L&7=<&=*3>,7+&(97)(=).&B=&(=8,+573,&25&678,+97+:(=)&430,9,&37=&7>42&;,&5*+80,+&<,C,>21,<&(=82&7&62+:(=)&711>(378(2=&7=<&;,&8,48,<.&/0,&1+23,44(=)&8(9,&=,,<,<&;[&g^/Gg&7=<&/BGGcgl/BGGcg^gE&37=&;,&8,48,<&2=&+,7>&21,+78(2=&07+<67+,&6(80&;,8,+&3291*8(=)&3717;(>(8[.&B&eBbE&4(9*>78(2=&(4&=,,<,<&82&;,&<,C,>21,<&(=&2+<,+&82&07C,&7&+,7>&21,+78(2=&4[48,9.&m1&8(>&=26H&2=>[&>(8>,&4*+C,[&07<&;,,=&<2=,&792=)&80,&3>(=(37>&1+25,44(2=7>4&82&<(48(=)*(40&80,&2+()(=7>&7=<&678,+97+:,<&(97),4&*4(=)&8024,&=,6&1+2124,<&430,9,4.&'*+80,+&48*<[&(4&=,,<,<&82&<,8,+9(=,&60,80,+&678,+97+:,<&(97),4&(=&eBbE&37=&;,&*4,<&52+&<(7)=24,4&1*+124,4&2+&=28.&nNOoQppqSrU/0(4&+,C(,6&171,+&487+84&5+29&429,&;74(3&:=26>,<),&25&eBbEH&1+2;>,94&(=&*4(=)&eBbEH&<()(87>&678,+97+:(=)&(=&eBbE&7=<&429,&5*8*+,&1,+41,38(C,&+,>78,<&82&80,&(44*,.&/0,+,&7+,&C7+(2*4&:(=<4&25&<()(87>&678,+97+:(=)&2=&<(5,+,=8&9,<(*9&52+&9,<(37>&(97),4.&B&>28&25&+,4,7+30,4&07C,&(=C,=8,<&=,6&430,9,4H&60(30&1+2<*3,&4()=(5(37=8&+,4*>8&<7[&;[&<7[.&/0,&3*++,=8&(=8,+,48&(4&60,80,+&(8&37=&;,&21,+78,<&(=&+,7>&eBbE&2+&=28.&/0(4&171,+&(4&021,<&82&;,&7&0,>1&82&48*<,=84&7=<&+,4,7+30,+4&(=&<2(=)&+,4,7+30,4&(=&eBbE.&&sTtTSTuXTWUK.v k.w.&k*7=)H&@=8,+1+(4,&eBbE&7=<&(97),&<(48+(;*8(2=.&b291*8,+(h,<&d,<(37>&A97)(=)&7=<&x+710(34H&IyDI^]LH&11.&I-K^%]&DIJJ]L.&I.v z{|}~|{||{|~|{|||{|~||||~~~|~{|~|_LK%H&KIK,K]].&].v k.w.&k*7=)H&eBbE&7=<&A97)(=)&A=52+978(34^74(3&e+(=3(1>,4&7=<&B11>(378(2=4.&f,6& ,+4,[F& 20=&?(>,[&¡&E2=4H&11.-J_^-]J&DIJJ-L.&-.v d.&c48,7*jH&g.&¢7=&<,=&+2,3:H&'.&¢,+0,>,&7=<& .&a,&d,[H&e(38*+,&7+30(C(=)&7=<&3299*=(378(2=&4[48,9&DeBbELF&7&1+2)+,44(C,&711+2730&6(80&497>&4[48,94.&@*+21,7=& 2*+=7>&25&g7<(2>2)[H&II&DK__£LH&11.&K££^Ky-.&%.v d.¤.¤.&G76&7=<&¥.&¥02*H&f,6&<(+,38(2=&(=&eBbE&,<*378(2=&7=<&8+7(=(=).&b291*8,+(h,<&d,<(37>&A97)(=)&7=<&x+710(34H&Iy&DIJJ]LH&11.&K-y¦K%£.&£.v E.b.&G(,6&7=<& 74=(&d.¥.H&@j1,+(9,=8&25&/791,+&a,8,38(2=&7=<&g,32C,+[&?78,+97+:(=)&(=&eBbE.&e+23,,<(=)4&25&80,&ABbEA/&I=<&A=8,+=78(2=7>&b2=5,+,=3,&2=&b291*8,+&g,4,7+30&7=<&a,C,>219,=8&DAbbgaIJKJLH&y^KJ&d7[&IJKJH&w*7>7&G*91*+H&d7>7[4(7.&y.v ¥.&e+28217174H&@.G.&E(,),>H&.A.&g,(=,+H&E.d.&e29,+7=8hH&@.g.&e(3:7+H&d.&?(>42=&7=<&'. .&k221,+H&e(38*+,&7+30(C(=)&7=<&3299*=(378(2=&4[48,9&8+7(=(=)&52+&10[4(3(7=4F&G,442=4&>,7+=,<&78&80,&7>8(92+,&¢B&d,<(37>&b,=8,+.& 2*+=7>&25&a()(87>&A97)(=)H&¢2>*9,&_H&f*9;,+&]&DK__£LH&K]K^K]£H&acAF&KJ.KJJyl'J]K£§£J§.&§.v d.&'2=87=(H&B.a.&g247H&g.&b7><,>(H&'.&'(>(11(=(H&B.&e(C7H&d.&b2=47>C2&7=<&¢.&b711,>(=(H&g,C,+4(;>,&678,+97+:(=)&52+&(97),&(=8,)+(8[&C,+(5(378(2=&(=&0(,+7+30(37>&eBbE.&e+23,,<(=)4&25&80,&KI80&Bbd&62+:4021&2=&d*>8(9,<(7&7=<&4,3*+(8[H&11.&K£K^K£§&DIJKJL.&_.v '.&b72H&k.w.&k*7=)&7=<&¨.©.&¥02*H&d,<(37>&(97),&4,3*+(8[&(=&7&kAeBB&97=<78,<&eBbE&,=C(+2=9,=8.&b291*8.&d,<.&A97).&x+710(34H&Iy&DIJJ]LH&11.&K§%¦K_£.&KJ.vb.w.&/7=H&b.&f)H&¨.&¨*H&b.G.&e20H&G.x.&¤2=)&7=<&w.&E0,70H&E,3*+(8[&1+28,38(2=&25&aAbcd&9,<(37>&(97),4&*4(=)&<*7>^>7[,+&+,C,+4(;>,&678,+97+:(=)&6(80&8791,+&<,8,38(2=&3717;(>(8[.& 2*+=7>&25&a()(87>&A97)(=)H&I-D]LF%I§^%-J&DIJKKL.&
 	
	 		  !"!#$`()U(^(6(&a,]-J-MI0&-9>&8(8(&\2/2014&E/,L,M-=&A,/&XF+^ 6&62=.0A/-C1&61>0?-=&FC-D1&F9.1D/0.J&-9>&K2.I19.0?0.J&b,2/9-=&,A&X0D0.-=&FC-D09D(&N,=&OO4&c,&'&S\1]/2-/JT4&LL(&d';eZ&SOPPfT(&'Q()E(&\-:I-/04&G(&N-I1>0&-9>&+(&U2?-M4&E/,.1?.09D&L-.019.&L/0@-?J&A/,C&29-2.I,/0V1>&/1=1-M1&,A&C1>0?-=&0C-D1M&2M09D&-&]0,[09ML0/1>&B-@1=1.[]-M1>&B-.1/C-/:09D&-LL/,-?I(&X0D0.-=&80D9-=&E/,?1MM09D&O'&SOP''T&`ZZR` %`(&'%()a(&8(&a0C4&6(&b(&U114&b(&W(&U114&H(&W(&^I&-9>&5(;(&U114&<1D0,9[]-M1>&.-CL1/09D&>1.1?.0,9&-9>&/1?,@1/J&2M09D&I,C,D1910.J&-9-=JM0M&09&g2-=0.J[M19M0.0@1&0C-D09D(&+,CL2.1/&N0M0,9&-9>&FC-D1&Y9>1/M.-9>09D4&''Q&SOP''T&'ZPeR'ZOZ(&'d()\(;(&8I0I&-9>&;(H(&W24&<,]2M.&B-.1/C-/:09D&-9>&?,CL/1MM0,9&A,/&C1>0?-=&0C-D1M&]-M1>&,9&D191.0?&-=D,/0.ICM(&F9A,/C-.0,9&8?019?1M&'dQ&SOPPQT&OPPRO'%(&'e()h(&hI,24&X-.-&M1?2/0.J&-MM2/-9?1&09&+KX[EK+8&09.1D/-.0,9(&+,CL2.1/0V1>&61>0?-=&FC-D09D&-9>&*/-LI0?M&Z'&SOPPdT&ZQZRZ%P(&'f()b(&524&K&L031=[]-M1>&M?/-C]=09D&M?I1C1&A,/&>0D0.-=&C1>0?-=&0C-D1M&L/,.1?.0,9(&\19D=09D&5-9&b,2/9-=&,A&c1.B,/:&-9>&+,CL2.1/&KLL=0?-.0,9M4&ZO&SOPPfT&deeRdf`(&
